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Take steps to the biobased society by improving the use of waste biomasses for 
integrated bioenergy production and improved nutrient management, e.g. by 
retrieving and recirculating nutrients from manure and  waste water in biogas plants.
Resource management on catchment level and the focus on the possibilities in 
producing multiple products creates optimal use of resources and reduce risks for 
runoff.
Improved mapping of crucial parameters for improved farm - and public management. 
It is important to give the decision makers (farmers and planners) knowledge on where, 
how and when to act in the long term. Examples of useful maps are N and P risk areas. 
Good farming practices can contribute to improved water quality and quantity. These 
include improved handling of fodder, fertilizer and especially handling of manure. 
Farming practices can relate to structural aspects, (especially distribution of animals 
and correlation to fodder production and logistics of recycling manure), technical 
aspects such as stable systems, storage and spreading equipment and improved 
practices such as manure spreading at the time of crops needs, correct dosages, etc.
Involvement of the farmers is of crucial importance. It is important that farmers have 
the proper knowledge on possible effects of their practices. Having this knowledge 
they can contribute towards finding good solutions for the benefit of the farmer and 
for the benefit of the aquatic environment. It is also important that the farmers be 
rewarded for good environmental practices through the price of their products or in 
other ways that recognizes the ecosystem services provided by farms. 
Support for the farm advisory system.  The farm advisory systems employ persons 
who are knowledgeable on local contexts and who are trusted by farmers. They have 
the potential to be involved in discussions over and processes for innovative local 
solutions in sustainable water management on agricultural land.   
Improved management of waste water. Dissemination and use of improved methods 
for elimination of hazardous substances in the effluent and for monitoring chemicals.  
Adequate risk assessment procedures using multiple lines of evidence in a systematic 
analysis of risks, should be made widely known.  
Improvements to governance frameworks are needed. The focus should be on 
harmonization of national practises and HELCOM requirements. Moreover, the 
emphasis should be on improving multilevel and horizontal coordination mechanisms, 
communication and active involvement for bottom-up initiatives.
Detailed recommendations are found in the sections below. 
6Sustainable resource 
management in the 
Baltic Sea Region
The	 Baltic	 Sea	 is	 a	 common	 basis	 for	 prosperity	 in	 the	
region,	but	 its	 ecological	 condition	 is	 deteriorating.	On	 the	
one	hand,	the	Baltic	Sea	has	been	exposed	to	extensive	use	
of	 chemicals	 since	 the	beginning	of	 the	 industrialisation	 in	
the	 region	 in	 the	 late	 19th	 century,	 and	 its	 environment	
has	 a	 long	 history	 of	 contamination.	 On	 the	 other	 hand,	
eutrophication	 suffocates	 the	 life	 in	 the	 sea	beds	of	which	









of	 ecosystem	 services	 and	 innovative	 approaches	 to	
management	of	water.	The	finalisation	of	the	projects	getting	
closer,	 the	 EU	Baltic	 Sea	Region	 Programme	has	 facilitated	







by	 the	 Baltic	 Sea	 Region	 Programme	 2007-2013,	 in	 areas	
of	 nutrient	 eutrophication	 and	 hazardous	 substances.	 The	
partners	 entered	 the	 cluster	 as	 institutions,	 not	 as	 project	
representatives,	and	during	the	workshops	held,	the	cluster	
decided	to	present	the	results,	as	far	as	possible	as	coherent,	
cross-project	 summaries.	 Consequently,	 at	 the	 back	 page	
of	 this	 report	 the	 reader	will	 find	 the	 projects	 from	which	
the	different	parts	of	the	report	are	derived	and	substantial	
background	 information	 for	 the	 small	 glimpse	 presented	
here.	 This	 also	 implies	 that	 authors	 are	 not	mentioned	 for	





the	ways	 to	use	 these	 resources	 for	upkeep	of	 soil	 quality,	
substitution	 of	 scarce	 resources	 and	 renewable	 energy	 are	
constantly	being	proposed.	
Hazardous	 substances	 that	 have	 already	 ended	 up	 in	 the	
environment	 also	 need	 to	 be	 controlled	 and	 managed	
to	 reduce	 their	 effects	 on	 food-webs	 and	 human	 health,	




are	 included	and	 their	knowledge	used,	while	 coordination	
mechanisms	must	 ensure	 that	 implementation	 of	 different	
policies	 will	 not	 result	 in	 contradictory	 processes.	 These	
issues	 are	 reported	 in	 the	 section	 on	 Good	 governance	
frameworks	for	water	planning	and	management.
7Sustainable biomass resource 
practices and management 




different	 handling	 chains	 of	 the	 biomass	 before	 and	 after	
feeding	the	animal	feeding	and	human	food	consumption.
The	 integration	 of	 nutrient	 management	 and	 bioenergy	
production	for	improved	use	of	the	farmer’s	carbon	reserve	
(all	types	of	biomasses)	is	an	important	aspect	of	sustainable	
resource	 management	 and	 should	 be	 appreciated	 and	
treated	 as	 ‘gold’	 in	 a	 future	 bio-based	 society	 in	 the	 BSR.	
This	includes	traditional	farming	products	(food),	agricultural	
waste,	 and	 in	 the	 end	 different	 societal	 waste	 of	 various	
quality	 that	 should	 ideally	 be	 used	 to	 recover	 the	 energy,	
nutrients	 and	 possibly	 other	 substances	 used	 to	 close	 the	
circles	for	sustainable	agriculture.
Resource mapping 
Mapping	 (local/regional	 distribution)	 of	 the	 landscape	
resources	 and	 landscape	 vulnerability	 is	 essential;	
consequently,	these	resources	can	be	found	partially	and	with	
varying	 detail	mapped	 in	 some	 BSR-countries.	 Incineration	
or	 thermal	 gasification	 mainly	 extracts	 the	 energy	 of	 the	
resources	 and	 at	 the	 same	 time	 reduces	 the	 potential	 for	
nutrient	 recovery	 from	 resources.	 Biogas	 extracts	 energy	











•	 Food waste from industries and source-separated 




















This peaceful landscape can produce biomass like food and fodder, but also other ecosystem services like increase in 
biodiversity and recreational opportunities. Photo: Eija Hagelberg
8Barriers to overcome
The	 classification	 of	 various	 types	 of	 biomass	 into	 either	
resource	or	waste	(e.g.	manure)	should	be	altered	to	provide	
a	legal	definition	for	all	biomass	as	a	resource.	The	concept	
of	 ‘end-of-waste	 products’	 will	 soon	 show	 some	 of	 the	
options	 to	 change	 the	 status	 of	 composted	 or	 digestated	
manure/waste	 into	marketable	 products	 and	 thus	 improve	
the	potential	for	more	widespread	use	of	the	nutrient	(and	
remaining	carbon)	resource	for	the	soil.
However,	 we	 should	 continue	 to	 improve	 the	 quality	 of	
waste	fractions	and	to	reduce	waste	production	in	general.	
Biomass	 with	 hygienic	 risks	 or	 other	 contamination	 (e.g.	





• Manure	should	be	used	for	biogas,	including	separated	manure	solids	where	appropriate	and		 	 	
	 	 the	digestate	should	be	managed	in	a	proper	way.	




Biogas production and co-substrates
Manure	 has	 traditionally	 been	 used	 for	 crop	 fertilization,	
but	organically	bound	nutrients	in	raw	manure	are	released	
slowly	 (in	 1-2	 years)	 with	 relatively	 poor	 plant	 uptake	 of	
the	 nutrients	 found	 in	 the	 manure.	 The	 result	 has	 been	
considerable	 nutrient	 losses,	 especially	 from	 solid	 manure	











Biogas	 is	 in	 technological	 and	 environmental	 terms	 very	
suitable	 technology	as	 it	 increases	 the	energy	and	nutrient	






of	 substances.	 At	 the	 European	 level,	 a	 substantial	 part	
Baltic Compass visited a biogas plant in connection with a big scale piggery in Brest, Belarus.  
Photo: Sirkka Tattari
9(almost	half)	is	landfill	gas,	another	part	is	biogas	produced	




















Firstly, separated manure fibres	have	a	substantial	potential	
in	 animal-dense	 regions,	 where	 stationary	 and/or	 mobile	
slurry	 separators	 can	 create	a	 valuable	and	 sustainable	 co-
substrate	 for	biogas	plants.	 The	 solid	 fraction	carries	much	
of	 the	 important	 P-content,	 and	 this	will	 also	 increase	 the	
P-value	of	the	digestate.
In	 addition	 to	 manure	 fibres,	 various	 solid manure types, 
such	as	deep	litter,	are	suitable	for	biogas.	However,	for	some	
biogas	plant	types,	deep	litter	needs	pre-treatment	(cutting,	
extrusion)	 to	 physically	 mix	 it	 with	 the	 slurry	 for	 biogas	
reactors	that	are	continuously	stirred.		This	may	cause	some	
challenges,	but	technical	solutions	are	available.
Manure	 fibres	 and	 solid	 manure	 types	 are	 very	 suitable	




Agricultural	 residues,	 such	 as	 straw,	 catch	 crops,	 etc.,	 are	
potentially	 interesting,	 but	 require	 pre-treatment	 that	 still	
has	 to	 be	 improved	 and	 refined	 for	 optimal	 balance	 and	
economy	and	environmental	benefits.	Agricultural	 residues	




1	 ILUC	describes	e.g.	 the	need	 for	 replacement	fields	elsewhere	 to	produce	
the	food	that	could	have	been	produced	on	a	hectare	used	for	energy	crops.















Nature conservation meadows grass
Nature	 conservation	 requires	 harvesting	 of	 biomass	 for	
meadow	nature	 types,	 and	 this	 harvested	 grass	 is	 suitable	
as	co-substrate	for	biogas.	Nature	conservation	aspects	add	






Industrial	 wastes	 (e.g.	 those	 produced	 by	 food	 industry	
including	meat	industry,	starch	production,	dairies,	bakeries	
and	breweries,	etc.)	are	 important	co-substrates,	and	most	
are	 already	 in	 use	 for	 the	 purpose	 or	 for	 animal	 feeding.	
Their	 safety	 with	 respect	 to	 pathogens	 must	 be	 carefully	





Sewage	 sludge	 is	 also	 converted	 in	 many	 countries	 to	
biogas	–	and	mostly	kept	separate	from	biogas	plants	based	
on	 agriculture.	 	 This	 is	 partly	 due	 to	 potential	 hazardous	
substances	 in	 the	sewage	sludge	–	an	 issue	 that	 should	be	
dealt	with.	
Municipal solid wastes (organic fraction)
In	 some	 countries,	 a	 good	 system	 to	 separate	 the	 organic	
fractions	 in	municipal	solid	waste	has	been	developed,	and	
thus	the	organic	fraction	is	a	very	good	co-substrate	source	








separate	 the	 organic	 fractions	 of	 unsorted	municipal	 solid	
waste,	 the	 resulting	 pulp	 being	 a	 very	 good	 substrate	 for	
biogas.	 Further	 studies	 on	 this	 technology	 are	 required,	
especially	 regarding	 heavy	 metals	 and	 organic	 micro-
pollutants 
Based on Birkmose, T., Hjorth-Gregersen, K & Stefanek, K. 2013: Biomasse til biogasanlæg i  
Danmark - på kort og langt sigt. Agrotech, Skejby).
Other options
Many	stakeholders	enthusiastically	promote	algae,	roadside	
verges,	 garden	wastes,	 etc.,	 for	biogas,	 and	 these	 fractions	
have	 some	potential.	A	 recent	Danish	 inventory	 shows	 the	
proportions	of	the	methane	potential	of	various	co-substrates	
(see	 the	figure)	 in	 2012	 and	 the	 extrapolated	potential	 for	
2020	in	Denmark.
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Nutrient management in the 
bio-based future BSR society 
















The	 following	 recommendations	 on	 farming	 practises	 are	
based	 mainly	 on	 the	 ‘conventional’	 paradigm,	 where	 the	









of	 each	 one	 of	 these	 measures	 in	 all	 Baltic	 Sea	 countries	
have	been	described	with	information	on	e.g.	official	goals,	
legislation	 and	 economic	 subsidy	 rules	 for	 each	 of	 25	 the	
measures	found	in	Baltic	Compass.	In	Addition,	Baltic	Manure	
are	working	on	recommendations	for	manure	handling.




Measures	 regarding	 fertilizer	 management	 and	 animal	






Adopting	 phase	 feeding	 for	 livestock	 means	 grouping	 of	
livestock	on	the	basis	of	their	feed	requirements	allowing	a	
more	precise	formulation	of	individual	rations.	This	increases	
the	 animal’s	 nutrient	 use	 efficiency	 and	 results	 in	 reduced	
excretion	of	nitrogen	and	phosphorus	 in	animal	 faeces	and	
urine.	
Ruminants can digest plan-based food as no-one else can. However, animal diet need to be adjusted as surplus intake 














      



























and Phytase use 





In	 ERA	 farming,	 the	 idea	 is	 to	 feed	 animals	 according	 to	
respective	 species	 specialization	 (for	 example	 roughage	
and	grazing	 for	 ruminants)	and	not	 let	 them	compete	with	
humans	for	food.	
Roughage	 production	 has	 positive	 side	 effects	 on	 humus	
content	 and	 soil	 structure,	 and	 higher	 humus	 content	 also	
entails	increased	capacity	to	hold	plant	nutrients	in	the	soil.	
Farm	 animals	 are	 often	 fed	 diets	 with	 higher	 than	
recommended	 contents	 of	 nitrogen	 and	 phosphorus	 as	 a	
safeguard	 against	 loss	 of	 production	 arising	 from	 a	 deficit	







phosphorus	 is	 not	 utilised	 by	 the	 animal;	 it	 is	 excreted	
with	 faeces	 and	 urine,	 leading	 to	 a	 higher	 nitrogen	
and	 phosphorus	 content	 in	 the	 manure.	 Therefore	 a	
proportional	 balancing	 of	 nutrients	 in	 feed	 is	 a	 key	 factor	
to	 ensure	 animal	 health	 and	 production	 requirements	
and	 to	 minimize	 adverse	 environmental	 impacts. 
 
Supplementation	of	synthetic	phytase	to	pig	feed	reduces	the	
need	 for	 addition	 of	mineral	 phosphate.	 Phytase	 increases	
the	 availability	 of	 phosphorus	 in	 the	 feed	 and	 allows	 total	





conditions:	 availability	 of	 land,	 feed	 and	 feeding	 practices,	
animals,	 housing	 technology,	 manure	 processing,	 storage	
technology	and,	finally,	usage	of	the	manure	on	crops	within	
or	 outside	 the	 farm.	 Therefore,	 there	 are	 no	 “one-size	
solutions”	fit	to	every	situation,	the	recommended	activities	
in	individual	farms	being	different.	It	is	suggested,	that	large	
farms	 should	 have	 a	 clear	 strategy	 and	 plan	 for	 manure	
management.	In	the	following,	major	manure	handling	steps	
will	be	described,	from	animal	feeding	to	field	application.
An example chain and list of partial solutions is illustrated in the figure
13




Recommendations for manure handling techniques on farms













Recommendations for manure processing technology
• Make	a	farm-specific	business	plan	for	investment	in	processing	equipment	(realistic,	accurate).
• Remember	that	external	incomes	could	be	the	driver	for	good	economy	for	in	manure		 	 	
	 	 processing.	
• Look	at	the	whole	handling	chain;	all	components	should	be	understood	(for	instance,	how	to		 	 	
	 	 spread,	plant	nutrient	availability	for	new	fertilizer	products,	etc.).
Recommendations for manure processing economy







	 Large	swine	farms,	even	those	with	fields	in	a	short	distance,	that	import	a	substantial	share	of	the		 	 	
	 feed	used	in	livestock	production	are	most	likely	to	invest	in	separation	technology.	
treatment	 methods.	 Sufficient	 storage	 capacity	 enables	




Adapting the amounts of chemical and organic fertilizers 
applied.	 Animal	 density	 is	 a	measure	 relating	 the	 number	





Considering crop requirements of N and P in the fertilization 
plan is	 essential	 in	 order	 to	 avoid	 excessive	 applications.	
The	 N	 and	 P	 content	 of	 manure	 must	 be	 considered	 in	
the	 fertilizer	 plan	 in	 order	 to	 adjust	 the	need	 for	 chemical	
fertilizers	 and	 avoid	 excessive	 applications.	 Sampling	 and	
analyzing	 nitrogen	 and	 phosphorus	 in	 manure	 provides	
information	 on	 their	 concentrations	 and	 the	 distribution	
of	 plant-available	 nitrogen	 (NH4-N + NH3-N)	 and	 organic	
nitrogen.	 The	 effect	 of	 the	manure	 can	 then	 be	 evaluated	




Calculating nutrient balances on farm and/or field level.	
Calculating	 nitrogen	 and	 phosphorus	 inputs/outputs	 and	
balances	on	a	farm	and/or	field	level	is	a	performance-	and	
policy	 tool	 for	 assessing	 the	 environmental	 impact.	 The	
tool	can	also	be	used	to	monitor	and	evaluate	the	 impacts	
of	 alternative	manure	 and	 chemical	 fertilizer	management	
practices	and	technologies	on	nitrogen	and	phosphorus	use	
on	the	farm.	When	farm	nitrogen	and	phosphorus	balances	
can	 be	 linked	 to	within-farm	 sources	 and	 flows,	 there	 is	 a	
good	possibility	of	identifying	the	weakest	link	and	possible	





Avoiding the spreading of chemical fertilizers and manure 
during high-risk period. The	 timing	 of	 chemical	 fertilizer	
and	 manure	 application	 is	 a	 key	 factor	 in	 achieving	 high	
efficiency	 in	 plant	 nutrient	 use.	 Poor	 timing	 is	 one	 of	 the	
most	important	sources	of	large	nitrogen	leaching	loads.	This	
measure	is	legally	regulated	in	all	Baltic	Sea	countries.
Avoiding the application of chemical fertilizers and manure 
to high-risk areas. 	 High	 risk	 areas	 on	 arable	 land	 include	






inputs	of	P	fertilizer.		No application of phosphorus fertilizer 
or its reduced application on fields or parts of fields with 
high soil phosphorus content. When the soil phosphorus 
values	increase	beyond	the	agronomic	optimum	range,	there	
is	 a	 reasonably	 consistent	 pattern	 whereby	 phosphorus	









Improved spreading technology for manure and chemical 
fertilizers. There	are	different	ways	 to	deal	with	 this	 issue.	
Site-specific	dosage,	often	with	the	use	of	GPS	and	different	
steering	aid	systems	for	the	application	of	manure	or	chemical	
fertilizer	 is	 one	 way.	 	 Equipment	 for	 uniform	 distribution	
of	 liquid	 manure	 helps	 to	 avoid	 manure	 overloading	 in	
some	places	and	in	other	places	manure	may	not	be	made	
available	 at	 all.	 Combi-drilling	 involves	 placing	 seed	 and	
fertilizer	 in	 the	 soil,	 using	 a	 single	 machine	 in	 one	 work	
operation.	 In	 addition	 to	 saving	 time	 and	 providing	 better	
nutrient	 use	 efficiency,	 combi-drilling	 reduces	 competition	
for	plant	nutrients	by	weeds	and	reduces	the	risk	of	nutrient	
surface	 runoff.	 Incorporation	 of	 manure	 and	 chemical	
fertilizers	helps	to	prevent	the	exposure	of	manure	to	surface	
runoff	and	drain-flow	losses.	It	also	increases	the	utilization	
of	 manure	 nutrients	 compared	 with	 surface	 application.	 
For	the	handling	of	solid	manure,	disintegration	equipment	
has	 been	 developed	 to	 break	 up	 the	 manure	 better	 and	
to	 give	 greater	 working	 width	 and	 facilitate	more	 uniform	
lateral	spreading.
Although	 most	 of	 the	 measures	 related	 to	 fertilizer	
management	 are	well	 known	 and	 regulated	 in	most	 Baltic	
Sea	 countries,	 they	 are	 not	 fully	 implemented	 and	 when	
implemented,	it	is	done	in	many	different	ways.	This	means	
that	 there	 is	 still	 much	more	 nutrient	 reduction	 potential,	
both	 in	quantity	and	in	quality,	which	can	be	put	to	use	by	
better	implementation.		
Application of fertilizers near watercourses should be 















Identification of P risk areas
The	risk	of	losing	P	from	the	agricultural	system	by	leaching	




areas	 vulnerable	 to	 the	 risk	of	 erosion.	 	 These	erosion	 risk	
areas	are	mapped	mostly	with	the	USLE	(Universal	Soil	Loss	
Equation)	based	methods.	In	these	maps,	the	risk	areas	are	
mainly	 located	on	 steeply	 sloped	fields.	When	 topographic	
mapping	 is	 used	 as	 the	 index	
calculation	 methodology,	 flat	 areas	
are	classified	as	risk	areas	because	this	
method	 put	weight	 on	 gentle	 slopes	
with	 fairly	 large	 catchment	 areas	
above	them.	A	third	mapping	option	is	
based	on	physical	GIS-based	models,	




cultivated	 fields	 to	 water,	 allowing	
rapid	 movements	 of	 water	 and	
nutrients	 into	 the	 surface	 waters.	
Subsurface	 drainage	 has	 many	
benefits	 in	 cultivation	 and	 is	 more	
commonly	used	 than	open	drainage.	
Unfortunately,	 the	 ability	 of	 the	
models	 to	 describe	 the	 distribution	























The	 possibilities	 of	 the	 Baltic	 Sea	 region	
countries	 to	 identify	 nutrient	 vulnerable	
area	vary	widely,	mainly	due	to	differences	
in	 basic	 background	 data	 required	 for	





Sediment and nutrient leaching 
from a high risk field.  








the	 reliability	of	 risk	assessment.	Therefore,	 it	 is	 important	










Management of sludge involving re-use
Organic	 materials	 in	 our	 society	 contain	 plenty	 of	 energy,	
phosphorus, nitrogen and other valuable nutri-ents and 




rich	 spots	 create	 environmental	 risks.	 In	 the	 past,	 several	
steps	have	been	taken	to	deal	with	the	problem,	especially	
with	regard	to	sewage	sludge:
Phase 1: Lead it away.	 Traditionally,	 municipal	 sewage	
systems	just	transported	the	waste	to	a	river	or	to	sea.	This	
phase	 has	 created	 severe	 environmental	 problems	 around	
the	Baltic	Sea	from	the	20th	century	until	today.
Phase 2: Clean it.	 Waste	 water	 treatment	 plants	 have	
been	 built	 since	 the	 70s,	 and	 this	 task	will	 be	 final-ised	 in	
municipalities	 around	 the	 BSR	 in	 the	 coming	 years.	 The	








that	 it	won’t	be	usable	 for	 living	organisms.	Therefore,	 the	
resulting	sludge	will	be	 rich	 in	nutrients.	Practically	useless	
as	 fertilizer,	 these	 nutrients,	 which	 are	 non-renewable	
resources,	are	thus	removed	from	the	food	cycle	and	wasted	
by	scattering	them	around	the	environment.		
Phase 3: Circulate and productize it. This is the next step 
to	 be	 taken	 in	 the	 coming	 years:	 instead	 of	 ”cleaning	 and	
disposing”	with	the	motivation	to	protect	the	environment,	
nutrients	 and	 part	 of	 the	 organ-ic	 material	 should	 be	
recovered	and	returned	to	the	food	system.	As	a	side	effect,	
the	environment	will	be	protected.	






To	 get	 to	 this	 phase	 and	 to	 attract	 adoption	 of	 the	 new	




























Improved assessment and 
monitoring of contaminants 
Sustainability	 criteria	 are	 increasingly	 included	 in	
management	 strategies.	 Management	 for	 environmental	
sustainability	 can	 be	 supported	 by	 risk	 assessment	
procedures,	e.g.	of	persistent	pollutants.	
The	best	way	to	assess	the	environmental	quality	of	marine	
environment	 with	 respect	 to	 hazardous	 substances	 is	 to	
use	 a	 suite	 of	 chemical	 and	 biological	 measurements	 in	
an	 integrated	 approach.	 That	 includes	 a	 simultaneous	
measurement	 of	 contaminant	 concentrations	 in	 biota	 and	
sediments,	 parameters	 of	 biological	 effects	 and	 a	 range	 of	
physical	and	other	chemical	measurements	for	interpretation	
of	local	impacts.	
One	 key	 to	 understand	 the	 emergence	 of	 environmental	
risks	is	by	asking	how	bio-available	the	contaminants	are	and	
how	strong	their	impact	on	marine	organisms	is.	Therefore,	
techniques	 dealing	 with	 biological	 effects	 have	 become	
increasingly	 important,	 and	 management	 strategies	 have	
been	modified	 due	 to	 the	 appearance	 of	 options	 to	make	
contaminants	unavailable	by	treatment	processes.
Control of contaminated marine 
sediments
Contamination	 of	 marine	 sediments	 poses	 a	 potential	
threat	 to	marine	 resources	 and	 human	 health	with	 regard	
to	 persistent	 bioaccumulative	 chemicals	 contaminating	
seafood.	 For	 sustainable	 management	 of	 contaminated	
sediments,	 the	 nature	 and	 magnitude	 of	 the	 sediment	





bioassays	 has	 become	 the	 state	 of	 the	 art	 to	 complement	
chemical	analysis	for	quality	classification.	For	some	specific	
contaminated	 sites,	 assessment	 of	 the	 potential	 effect	 of	





measured	with	 a	 set	of	bioassays.	 The	 risk-based	decision-
making	 to	 manage	 contaminated	 sediments	 relies	 upon	
EU	 legislation	 providing	 a	 framework	 for	 risk	 assessment	
and	 on	 an	 increasing	 understanding	 of	 the	 importance	 of	
bioavailability	 of	 pollutants.	 Bioavailability	 of	 contaminants	
is	 the	 key	 issue	 regarding	 toxic	 effects	 and	 consequently	
sediment	 quality,	 and	 is	 increasingly	 seen	 as	 the	 primary	
issue	in	risk	management.		
When	considering	a	cost-effective	procedure,	 the	 following	
recommendations	 will	 provide	 an	 assessment	 strategy	 of	
sediment	quality	in	marine	ports	and	waterways.	
Scope
In	 order	 to	 formulate	 risk	 management	 decisions,	 an	
approach	 that	 gathers	 multiple	 lines	 of	 evidence	 into	 a	
systematic	 analysis	 of	 risk	 is	 required.	 Thus	 we	 need	 a	
methodology	 to	 best	 integrate	 the	 data	 generated	 using	 a	
variety	of	assessment	tools,	 including	toxicity	tests,	benthic	
community	 evaluations,	 bioaccumulation	 studies	 and	
sediment	 chemistry	 for	 accurate	 assessment	 of	 sediment	




more	 or	 less	 strongly	 bound	 to	 sediment	 particles.	 Those	
contaminants	 are	 partly	 available	 for	 organisms.	 Bioassays	
are	 used	 to	 indicate	 the	 relevance	 and	 bioavailability	 of	
contamination	 measuring	 toxicity.	 Biological	 investigations	




to	 indicate	 the	 ecological	 hazard	 potential.	 Low	 cost	 and	
little	 work,	 as	 well	 as	 a	 standardized	methodology	 (OECD,	
ISO	or	DIN-guidelines),	are	important	considerations	for	the	
combination	 of	 the	 bioassays	 endorsed.	 An	 improved	 test	







These tests are performed with sediment elutriates.
•	 Acute	amphipod	test	(ISO	DIN	16712) 
The test is performed directly in sediment







No	 standardized	 and	 harmonized	 assessment	 method	 of	
ecotoxicological	 effects	 caused	by	 contaminated	 sediments	






Municipal	 wastewater	 treatment	 plants	 (WWTPs)	 are	 an	
important	 part	 of	 urban	 infrastructure	 system	 in	 regard	
to	 hazardous	 substances.	 They	 receive	 wastewater	 from	
private	 households,	 as	 well	 as	 from	 small	 and	 medium-
sized	 enterprises	 and	 from	 other	 indirect	 dischargers.	 In	
addition,	 WWTPs	 may	 receive	 urban	 run-off	 waters	 (in	
case	 of	 combined	 sewer	 systems)	 and	 landfill	 leachates.	
Therefore,	WWTPs	receive	a	myriad	of	chemical	substances	
in	 influents.	 Treatment	 systems	 are	 challenged	 in	 terms	
of	 techniques	 and	 capacity.	 Besides	 many	 chemicals	 in	
the	 influent,	 transformation	 products	 of	 substances,	 also	
produced	during	the	treatment	process	by	microbial	activity,	





been	optimised	 to	 tackle	hazardous	 compounds,	especially	
at	 low	 concentrations.	 The	 existing	 process	 of	 wastewater	





individual	 chemicals.	 Since	 municipal	 wastewaters	 are	 a	
mixture	of	various	 substances,	an	approach	where	effluent	
quality	is	evaluated	only	substance	by	substance	can	become	
extremely	 laborious	 and	 expensive.	 A	 whole	 effluent	
assessment	approach	offers	a	practical	and	flexible	tool	 for	
assessing	the	effluent	quality	with	the	aid	of	eco-toxicological	
methods.	 It	 enables	 the	 assessment	 of	 potential	 risks	 and	
effects	 for	 both	 identified	 and	 unidentified	 substances.	 By	
combining	 chemical	 analyses	 with	 eco-toxicity	 tests,	 it	 is	
possible	 to	 identify	 sources	 of	 hazardous	 substances	 and	
to	 plan	 preventive	 actions.	 This	 procedure	 should	 be	 an	
effective	tool	to	increase	the	level	of	protection	of	the	Baltic	
Sea	and	to	improve	its	ecological	status.
To	 eliminate	 hazardous	 substances	 from	 effluents	 of	
large	 municipal	 	 WWTPs,	 advanced	 technologies	 such	 as	
ozonisation	 or	 activated	 carbon	 treatment	 are	 available.	




amount	of	 several	hazardous	 substances.	 	 If	 one	particular	









if	 necessary,	 sufficient	 control	 and	 treatment	 implemented	
on	a	local	or	regional	level.
Riga Daugavriga sewage treatment plant, the pilot investment site of PURE project. Photo: Lotta Ruokanen
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Other sources and emissions
Sources	 and	 pathways	 of	 hazardous	 substances	 can	 be	
assessed	 by	 substance	 flow	 analysis	 (SFA).	 The	 basic	 idea	
of	SFAs	 is	 to	make	 industrial,	 service-life	and	waste-related	
as	 well	 as	 environmental	 flows	 of	 a	 substance	 visible	 and	
comparable	 and	 to	 facilitate	 identification	 of	 the	 major	
sources.	Emissions	from	the	sources	have	been	estimated	for	








water.	 Chlorinated	 paraffins	 were	 mainly	 emitted	 to	 the	
terrestrial	environment.	
Although	the	emission	data	in	SFAs	may	be	associated	with	
high	 levels	 of	 uncertainty,	 SFA	 has	 proven	 to	 be	 a	 useful	
tool	 for	 finding	 the	 most	 important	 sources	 for	 emissions	
of	 substances	 into	 the	 environment,	 a	 tool	 that	 can	 be	
recommended	 when	 considering	 counter-measures	 for	
hazardous	substances.
Industrial	 sources	 remain	 relevant	 within	 the	 Baltic	 Sea	
region,	 but	 diffuse	 sources	 (including	 emissions	 during	 the	
service	 life	of	consumer	articles)	are	becoming	 increasingly	
important.	 Municipal	 WWTPs	 are	 important	 conveyors	 of	
emissions,	 and	 it	 is	 therefore	 important	 to	 track	 upstream	
sources.	 It	 is	 also	 important	 to	 find	 demolition	 techniques	
which	 reduce	 emissions	 of	 hazardous	 substances	 from	





Good governance frameworks 
for water planning and 
management
Good	 governance	 frameworks	 concern	 the	 establishment	
of	 effective	 administrative	 structures	 and	 organisation,	
the	 selection	 of	 adequate	 and	 cost-efficient	 instruments	
and	 measures,	 and	 the	 timely	 and	 appropriate	 ways	 of	
involving	the	stakeholders	to	the	planning	and	management	
processes.	 Broadly	 speaking,	water	management	 is	 carried	
out	using	all	types	of	instruments:	regulatory,	market-based	
and	 informative	 -	 i.e.	 by	 changing	 perceptions,	 values	 and	
attitudes	through	communication	and	re-framing	of	the	issue	
of	 water	 management,	 while	 also	 promoting	 bottom-up	
initiatives.	When	EU	regulation	 is	 involved,	 it	also	concerns	
the	 adaptation	 of	 multilevel	 and	 horizontal	 coordination	
mechanisms	 necessary	 for	 implementing	 the	 regulations	
in	 different	 policy	 and	 institutional	 cultures.	 Management	
of	 common	 resources	 such	 as	 the	Baltic	 Sea,	 also	 requires	
supra-national	 coordinating	 platforms.	 A	 special	 challenge	
is	 to	find	adequate	methods	 for	monitoring	and	 control	 of	
hazardous	substances.	
Towards sustainable waste water 
management
Situation in the Baltic Sea Region
The	importance	of	sufficient	wastewater	treatment	has	been	
recognised	at	the	highest	level	in	the	Baltic	Sea	region.	One	
of	 the	 three	 objectives,	 representing	 the	 key	 challenges	 in	
the	EU	Strategy	for	the	Baltic	Sea	Region	(EUSBSR),	is	saving	





poor	 condition	 of	 the	 marine	 environment	 of	 the	 Baltic	





Wastewater	 treatment	 industry	 has	 developed	 rapidly.	 In	
the	 northern	 and	 western	 parts	 of	 the	 Baltic	 Sea	 region,	
wastewater	 treatment	 plants	 have	 been	 upgraded	 and	
advanced	technologies,	for	example	for	nutrient	removal,	are	
widely	 applied.	 From	 the	 technical	 point	 of	 view,	HELCOM	
recommendations	 for	 nutrient	 removal	 (phosphorous	 and	
nitrogen)	can	be	reached	anywhere.	During	the	resent	years,	
Poland	 has	 made	 significant	 investments	 in	 wastewater	
treatment,	 and,	 for	 the	 most	 part,	 plants	 have	 been	
modernised.	Up-grading	of	plants	has	been	on-going	in	the	
Baltic	 countries	 and	 in	 Russia	 as	 well.	 Major	 wastewater	







In	 addition	 to	 the	 technical	 reforms,	 plants	 currently	
undergo	 administrative	 changes	 like	 privatisation.	
Traditionally,	 wastewater	 treatment	 plants	 have	 been	
owned	 by	 municipalities	 but	 now,	 in	 many	 municipalities	
and	 treatment	 facilities,	 public-private	 partnerships	 are	
established.	 Experiences	 about	 privatisation	 are	 mixed,	
and	 the	 changing	 roles	 of	 municipalities	 from	 wastewater	
treatment	 operators	 to	 service	 purchaser	 require	 support,	
knowledge	and	new	skills.	 In	cases	where	 the	state	central	
administration	 stipulates	 water	 tariffs,	 up-grading	 of	






Next steps - challenges in governance frameworks
Despite	the	fact	that	the	importance	of	sufficient	treatment	
has	been	recognised,	there	are	challenges.	Harmonizing	the	
regulatory	 framework	 should	 be	 one	 of	 the	 objectives	 in	
this	field.	 In	 several	 countries,	 including	Belarus,	municipal	
wastewater	 treatment	 plants	 are	 responsible	 for	 treating	
industrial	wastewaters,	while,	at	the	same	time,	for	example	
in	 the	northern	parts	of	 the	 region,	 industry	 is	 responsible	
for	 the	 quality	 of	 their	 wastewaters.	 More	 importantly,	
countries	see	the	validity	of	the	HELCOM	recommendations	
Jurmala wastewater treatment plant in Latvia. 
Photo: Hannamaria Yliruusi
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Privatization	 process	 and	 public-private-partnerships	
will	 highlight	 the	 important	 role	 of	 experience	 exchange.	
For	 example	 in	 Belarus,	 establishment	 of	 public-private-
partnerships	in	the	wastewater	treatment	sector	will	be	legally	
possible	 in	 the	 near	 future.	 It	 is	 important	 that	 Belarusian	
municipalities	 and	 operators	 will	 have	 an	 opportunity	 to	





focusing	 on	 sufficient	 sludge	 management	 and	 on	 energy	
efficiency	issues.	Sludge	is	still	seen	in	many	regions	as	waste	
and	 not	 as	 a	 valuable	 resource.	 Decreasing	 phosphorous	
reserves	 and	 pressure	 to	 increase	 renewable	 energy	








differently.	 It	 is	 encouraging	 that	 some	 countries,	 like	
Estonia,	are	adopting	the	stricter	HELCOM	requirements	by	
law.	However,	 the	HELCOM	 recommendations	 are	 in	many	




be	able	 to	 further	 improve	purification	 results,	wastewater	
treatment	 plants	 need	 motivation,	 inspiring	 examples	 and	
funds.
Because	 of	 the	 current	 economic	 situation,	 it	 might	 be	
difficult	for	wastewater	treatment	plants	and	municipalities	
to	 find	 funding	 for	 investments	 and	 increased	 operational	
costs.	The	situation	can	be	even	more	difficult	if	it	is	against	
national	 policy	 to	 raise	 water	 tariffs.	 However,	 experience	
indicates	that	problems	are	not	always	resolved	with	money.	
At	the	grass	root	level,	it	seems	that	the	origin	of	funds	might	
hinder	 trans-boundary	 investments	 in	 cases	 where	 the	 EU	
project	 funds	 are	 used,	 for	 example	 in	 Belarus.	 Difficulties	
arise	because	the	EU	and	Belarus	interpret	quite	differently	
the	 financial	 agreements	 they	 have	 signed.	 Resulting	 from	
different	 interpretations,	 it	 can	 be	 very	 difficult	 for	 an	
individual	 investing	 in	 a	 wastewater	 treatment	 plant	 to	
clarify,	 for	 example,	what	 kind	 of	 tendering	 rules	 to	 apply.	
Strict	implementation	schedules,	stipulated	usually	by	the	EU	



















Governance for the Water Framework 
Directive planning process
Introduction
Governance	 frameworks	 dealing	 with	 management	 of	 the	
aquatic	quality	in	freshwater	and	coastal	water	bodies	have	
changed	 considerably	 during	 the	 last	 decade,	 due	 to	 the	
implementation	 of	 the	Water	 Framework	 Directive	 (WFD).	
Moving	from	a	command	and	control	 framework,	 the	WFD	
combines	 emission	 limits	 and	 aquatic	 quality	 standards,	
enforced	through	a	procedural	approach	with	a	well-defined	
timeline	 of	 activities	 and	 deadlines,	 requiring	 definition	
of	 baseline,	 quality	 elements	 and	 targets,	 development	
of	 programs	 of	 measures,	 involvement	 of	 citizens	 and	
stakeholders,	 and	 mandatory	 monitoring	 and	 reporting	 to	
the	Commission.	The	implementation	process	and	elements	
of	the	WFD	are	defined	at	the	general	 level	by	the	content	
of	 the	 directive,	 and	 guidelines	 have	 been	 developed	 for	
different	elements	in	the	implementation	process.	However,	
organisational	 structures	 or	 instruments	 are	 not	 required,	
leaving	 scope	 for	 variety	 in	 the	 planning	 and	management	
framework,	 to	 reflect	 cultural	 contexts	 and	 planning	
traditions.	By	focussing	on	the	river	basin	as	a	management	
unit,	the	management	framework	is	ecosystem	oriented,	and	
spatial	 planning	 aspects	 and	 localization	 of	measures	 have	
moved	 into	 the	 water	 planners’	 toolbox.	 Spatial	 planning	
is,	 however,	 a	 policy	 area	 under	 national	 jurisdiction,	 and	
hence,	 policy	 integration	 across	 levels	 of	 decision-making	
and	 administration	 become	 an	 important	 issue.	 Policy	
integration	 across	 policy	 areas	 is	 also	 crucial,	 as	 there	 are	
obvious	 interactions	 between	 different	 environmental	 EU	
policies	such	as	the	WFD	and	the	Habitats	Directive,	as	well	
as	between	 important	 sector	policies	 such	as	 the	Common	
Agricultural	Policy	and	the	Renewable	Energy	directive.		
Adaptation of governance frameworks for the 
implementation of the WFD
Governance	 frameworks	 for	 implementing	 the	 WFD	
requirements	 in	 the	 planning	 phase	 have	 been	 made	
operational	 across	 the	 Baltic	 Sea	 region	 countries.	 This	









WFD	 implementation,	while	 the	 other	 Baltic	 Sea	 countries	
have	 adapted	 their	 existing	 management	 frameworks	 to	
take	care	of	the	river	basin	management	planning.	This	has	





Vertical integration and coordination
Hence,	 in	 countries	 with	 more	 centralized	 structures,	
coordination	across	levels	of	governance	has	been	achieved	
through	 a	 high	 degree	 of	 top-down	 direction.	 National	
guidelines	 for	 river	 basin	 planning	 ensure	 that	 water	
management	is	applied	consistently	across	all	levels	of	water	
management.	 This	 one-size-fits-all	 approach	 potentially	
offers	 economies	 of	 scale	 and	 reduces	 coordination	 costs.	
Government	 officials	 argue	 that	 a	 uniform	 approach	 to	
water	management	 is	necessary	 in	order	to	have	equitable	













E.g.	 some	 local	 governments	 (Denmark)	 have	 argued	 that	
they	could	achieve	more	positive	coordination	across	policy	
areas	and	more	cost-effective	solutions	if	the	RBMPs	allowed	
more	 flexibility	 and	 influence	 at	 the	 local	 level,	 and	 some	





and	 required	 a	 greater	 effort	 to	 coordinate	 river	 basin	
authorities	to	ensure	similar	conditions	across	the	districts.	
This	was	 later	 amended	 in	 a	 new	 administrative	 structure,	
taking	 over	 planning	 responsibilities	 under	 the	 WFD.	 One	
planner	suggested	that	stronger	national	coordination	might	
actually	have	encouraged	the	involvement	of	a	wider	group	
of	 actors	 in	 the	 decision-making	 processes	 and	might	 also	
have	generated	stronger	interest	and	support	at	the	political	
level.
Multilevel	 structures	 posed	 other	 types	 of	 challenges.	
Integrating	 decisions	 across	 multiple	 levels	 of	 government	
was	meant	to	consist	of	iterative	processes,	but	it	could	not	
be	 sufficiently	 accommodated	 within	 the	 deadlines	 of	 the	
WFD.	Consequently,	regional	influence	on	national	planning	
guidelines	 was	 inadequate,	 according	 to	 a	 survey	 among	
planners	 (Finland),	 and	 a	 rather	 extensive	 dispersion	 of	
competencies	 across	multiple	 levels	 of	water	management	
and	 political-administrative	 structures	 inhibited	
comprehensive	water	planning	(Poland).	
While	experiences	around	the	Baltic	Sea	have	not	established	
the	 superiority	 of	 either	 of	 the	 structural	 approaches,	







indicate	 that	 the	central	governments	play	a	crucial	 role	 in	
setting	 up	 a	 framework	 for	 integrated	management	 across	
functionally	linked	policy	areas.	But	it	would	be	premature	to	
conclude	that	lower	level	coordination	matters	less.	Rather,	
the	potential	 gains	 from	 locally	 integrated	decision	making	
have	not	yet	materialised.	 	 	 	 	
Horizontal integration and coordination
In	 order	 to	 overcome	 sectoral	 divisions	 of	 policy	 areas,	
most	 Baltic	 Sea	 countries	 have	 charged	 the	 ministries	 of	
environment	 with	 coordinating	 river	 basin	 planning	 across	
ministries.	 Cross-sectoral	 implementation	 is	 complicated	
by	 the	 fact	 that	 competencies	 are	 distributed	 across	
governmental	levels	in	heterogeneous	patterns.	Agricultural	
policy	 may	 be	 decided	 upon	 primarily	 at	 the	 national	
level,	 while	 spatial	 planning	 and	 nature	 conservation	 may	
be	 dispersed	 across	 national,	 regional	 and	 local	 scales.	
Moreover,	 the	 hydrological	 boundaries	 of	 river	 basins	 do	
not	 follow	 the	 boundaries	 of	 local	 political-administrative	
structures	involved	in	the	implementation	of	the	RBMPs	and	
related	sectorial	policies.
Thus,	 conflicts	 may	 arise	 when	 spatially-based	 policy	
measures	 under	 the	 PoMs	 interact	 with	 other	 claims	 to	
land	use,	and	 it	 is	not	always	evident	how	different	 spatial	
interests	 are	 reconciled.	 A	 typical	 instrument	 for	 land	 use	
coordination	would	be	territorial	development	plans.	These	
serve	 to	 ensure	 that	 different	 interests	 can	 be	 weighed	
against	each	other.	Some	countries	(e.g.	Denmark,	and	to	a	






and	 vertical	 interplay	 has	 been	 to	 establish	 coordination	
forums	 at	 the	 level	 of	 the	 river	 basin	 district	 with	
representatives	of	 different	policy	 sectors,	 local	 authorities	
such	 as	 municipalities,	 non-governmental	 organisations,	









Programme	 is	 central	 in	 limiting	 limit	 the	 diffuse	 pollution	
from	 agriculture,	 and	 this	 programme	 is	 also	 increasingly	





Programme of Measures can i.e include the hydrological conditions in streams such as here, where Fladså river in 
















Experiences of stakeholder  
participation in river basin 
management
Introduction
Public	 participation	 can	 generally	 be	 defined	 as	 allowing	
people	 to	 influence	 the	 outcome	 of	 plans	 and	 working	
processes,	 and	 stakeholder	 involvement	 is	 increasingly	
recognized	 as	 an	 essential	 part	 of	 environmental	 planning.	
Inclusion	 of	 non-governmental	 actors	 is	 expected	 to	 lead	
to	 better	 decisions	 and	 more	 effective	 implementation	 of	
policies.	 Different	 types	 of	 involvement	 can	 be	 conceived,	
from	 information	 and	 consultation	 to	 active	 involvement,	
according	 to	 different	 policy	 situations	 and	 different	
ambitions.	The	Water	Framework	Directive	(WFD)	guideline	
on	participation	states	 that	 the	first	 two	are	 to	be	ensured	
and	the	latter	should	be	encouraged,	thereby	indicating	that	





The	WFD	sets	certain	standards	 for	public	 involvement,	 for	
example	 on	 publishing	 and	 making	 documents	 available	
for	 comments	 to	 the	 public.	 The	 involvement	 of	 public	






states	 around	 the	 Baltic	 Sea	 (Denmark,	 Finland,	 Germany	
Poland,	 Latvia,	 Lithuania	and	Sweden)	 in	 the	production	of	
the	first	river	basin	management	plans	(RBMPs)	 in	selected	
river	 basins.	 The	 study	 focused	 on	 who	 were	 involved,	
how	and	when	participation	was	 arranged	 and	how	 it	was	
perceived.	Good	practices	for	down-scaling	the	plans	to	local	
level	were	collected	from	pilot	areas	in	four	countries.
Participatory experiences from member states
There	 is	 a	 large	 scope	 for	 stakeholder	 involvement	 in	 the	
production	 of	 the	 RBMPs	 because	 of	 the	 broad	 scope	 of	
the	 policy,	 addressing	 all	 water-related	 activities	 in	 the	
river	 basin.	 Member	 states	 have	 set	 up	 various	 types	 of	
coordinating	 bodies	 to	 facilitate	 the	 involvement.	 Some	of	
these	support	coordination	among	authorities	from	different	




from	 the	 minimum	 requirements,	 varies	 from	 country	 to	
country.	
Generally,	 stakeholders	 asked	 in	 the	 countries	 studied	 felt	
that	 they	were	 given	 a	 chance	 to	 participate	 in	 the	RBMP	
processes	and	that	there	was	good	responsiveness	to	their	
viewpoints.	 However,	 involvement	 opportunities	 were	
mainly	 through	 information	and	 consultation,	while	 access	
to	active	 involvement	was	 limited	and	restricted	to	certain	
parties.	In	Finland,	for	example,	regional	cooperation	groups	
were	 closely	 engaged	 in	 preparing	 the	 plans	 and	 selecting	
the	 measures.	 In	 Sweden,	 some	 interested	 stakeholders	
were	excluded	from	regional	water	councils	in	order	to	keep	
the	size	of	the	group	manageable.	
Member	 states	 have	 applied	 several	 methods	 for	
communicating	 with	 the	 general	 public	 and	 stakeholders.	
In	 Poland,	 for	 example,	 surveys,	 thematic	 brochures,	
guidebooks,	 leaflets,	 handouts,	 articles	 in	 the	 press,	 film	
spots,	 Internet	 branch	meetings,	 seminars,	 debates,	 panel	
discussions,	press	conferences	and	activities	in	the	National	
Water	 Forum	 were	 used.	 In	 Denmark,	 many	 stakeholders	
and	 citizens	 used	 the	 opportunity	 to	 send	 in	 ideas	 to	 the	
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authorities	 during	 an	 additional	 “ideas	 stage”,	 while	 the	
involvement	 was	 in	 the	 later	 process	 almost	 abolished.	






































in	 charge	 of	 implementation	 of	 the	 measures	 planned	 in	
the	official	 river	 basin	planning	process	 and	how	 the	 costs	
should	 be	 divided	 between	 the	 public	 and	 the	 private	
sectors.	 The	 environmental	 authorities	 have	 an	 important	
role	 in	 promoting	 the	 plans	 and	 encouraging	 the	 actors	
to	 implement	 the	 measures	 required	 for	 achieving	 the	
environmental	 targets	 set	 by	 the	WFD.	 Several	 new	 policy	
measures	have	been	developed	to	enforce	the	process.	Pilot	
studies	from	different	member	states	show	that	the	countries	
in	 the	 eastern	 and	 western	 part	 of	 the	 Baltic	 Region	 face	
different	 problems	 in	 meeting	 the	 objectives	 of	 the	WFD.	
Also	 traditions	 for	 public	 participation	 vary	 a	 lot	 between	
the	 countries.	 However,	 some	 common	 recommendations	
can	be	given	to	improve	participation	processes	and	to	avoid	
some	mistakes.	






















Farmers can take care of the water management i.e. by building wetlands. Here is the Rantamo-Seitteli wetland in 
Finland.  Photo: Sirkka Tattari








Due	to	the	 large	share	of	agricultural	 land	 in	the	Baltic	Sea	
catchment,	 it	 is	crucial	for	water	management	that	farmers	
acknowledge	and	accept	this	role	and	that	society	provides	
the	 framework	 in	which	 they	 can	 succeed.	 The	 foundation	
for	 farmers	 to	 undertake	 this	 responsibility	 is	 improved	by	
the	 increasing	 knowledge	 and	 technological	 innovation,	
including	 improved	 spatial	 detail	 of	 soil	 information	
facilitating	 adequate	 timing	 and	 proportioning	 of	 fertiliser,	
improved	 knowledge	 of	 catchment	 processes	 and	 run-off	
enabling	 more	 advanced	 management	 of	 farm	 operations	
and	 crop	 rotation	 to	 prevent	 erosion	 and	 flooding.	 This	
can	 be	 supplemented	 by	 smaller	 constructed	 wetlands	 at	
appropriate	sites	in	the	catchment.	
Real	 involvement	 of	 farmers	 to	 take	 on	 the	 role	 of	
environmental	 manager	 requires	 a	 different	 mind-set	 in	






Reaping the benefits of farm advisory systems for the 
farmers and for the water 
A	 farm	 advisory	 system	 is	 usually	 accessed	 by	 farmers	 for	
optimizing	 their	 production.	 Most	 advisors	 are	 known	 in	
the	farm	sector	as	people	who	build	their	advice	on	a	good	
knowledge	 platform.	 Some	 advisors	 have	 good	 skills	 as	
intermediaries	and	facilitators,	and	many	have	an	agronomic	
background	 which	 has	 given	 them	 a	 solid	 biological	
understanding.			
Facilitating	 organizations/persons	 are	 important	 for	 finding	




As	many	 farmers	 have	 a	 lack	 of	 trust	 in	water	 authorities,	
knowledgeable	 people	 from	 the	 farm	 advisory	 sector	 can	
act	as	facilitators.	In	addition,	validation	and	communication	




   
Recommendations
	 No	single	tool	exists	on	how	to	secure	farmer	participation.	To	involve	stakeholders	and	include	farmers,	the		 	


























Farm self-sufficiency as an 
environmental governance model (ERA)
The	 Ecological	 Recycling	 Agriculture	 (ERA)	 farming	 system	








of	 the	 soil.	 Building	 up	 soil	 organic	 matter	 with	 the	 help	
of	 nitrogen	 fixating	 plants	 (such	 as	 clover),	 crop	 rotation	
and	 balanced	 animal	 stock	 also	 has	 the	 positive	 effect	 of	
removing	 large	 amount	 of	 carbon	 from	 the	 atmosphere.	
Another	 benefit	 is	 a	 reduction	 in	 energy-consuming	




•	 crop rotation, including	leys	with	legumes	etc		




•	 self sufficiency in resources, more	than	80	%	self-
sufficiency	with	fodder	and	manure
ERA	 creates	 opportunities	 for	 rural	 development.	 High	
quality	products	of	ERA	farms	are	in	several	cases	the	basis	
for	local	or	regional	clusters,	i.e.	Sustainable	Food	Societies.	







for	 this	 purpose	 is	 poorly	 developed.	 The	 few	 farmers	
who	have	 the	 competence	 for	 ERA	need	 to	 come	across	 a	
supportive	network	to	build	not	only	the	farm	but	also	the	
infrastructure,	 including	 food	 processing,	 distribution	 and	
marketing.	The	ERA	farm	should	not	deliver	its	products	to	an	
anonymous	price-dampening	 food	market,	but	 to	a	market	









A participatory approach with regard to 
contaminated sediments 
A	 participatory	 approach	 to	 a	 sustainable	 management	
of	 contaminated	 dredged	 materials	 (sediments)	 has	 been	
developed.	 In	 all	 phases	 of	 the	 management	 procedure,	
interaction	 with	 several	 stakeholders	 is	 a	 key	 issue	 for	
a	 successful	 project	 and	 a	 requirement	 based	 on	 law,	
especially	when	performing	so	called		Environmental	Impact	 
Assessments	 (EIA).	 Insufficient	 information	 policy	 and	 risk	
communication	 may	 lead	 to	 project	 changes	 (e.g.	 project	










Dredging	 companies,	 government	 officials	 and	 local	
authorities	often	fail	to	inform	and	involve	the	public	during	
the	early	stages	of	dredging	and	disposal	operations,	often	
generating	 unfounded	 concerns	 and	 even	 widespread	




represents	 an	 important	 part	 of	 risk	 management	 and	
risk	 communication	 because	 it	 collects	 and	 summarizes	
information	 on	 public	 concerns.	 The	 resulting	
communication	 can	 be	 more	 targeted,	 and	 public	
reservations	on	dredged	material	handling	can	be	reduced.	
However,	the	public	risk	perception	does	not	necessarily	
match	 with	 the	 scientific	 outcome	 of	 risk	 assessment.	
People	are	influenced	by	their	personal	beliefs	and	values.	
It	 must	 be	 explained	 that	 potential	 adverse	 effects	 on	
human	health	or	environmental	resources	are	minimized	
as	far	as	possible.	
	− The	 second	 step	 is	 to	 interview	 individual	 experts	 and	
stakeholders	in	detail.	The	objective	of	this	type	of	survey	
is	 to	 examine	 different	 opinions	 on	 future	 visions	 and	
alternative	 solutions	 for	 management	 of	 contaminated	
sediments	in	the	Baltic	Sea	Region.	
The	 overall	 aim	 is	 to	 find	 a	 shared	 interpretation	 of	 the	
sustainability	concept	in	the	Baltic	Sea	region	for	the	problem	
in	 question;	 i.e.	 to	 identify	 important	 environmental,	
economic	and	social	criteria	for	management	of	contaminated	
sediments.	
SMOCS project developed participatory approach for 
the management of contaminated sediments.   
Here is an information meeting for stakeholders in 
Gävle Port, Sweden. Photo: Bo Svedberg
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Baltic Impulse – Saving the Baltic Sea Waters is a cluster of 15 partners who represent 9 
environmental projects running  under the Baltic Sea Region Programme 2007 – 2013. 
All projects were concerned with the quality of the Baltic Sea waters. The cluster is 




Paula Biveson, Baltic Sea Action Group, Finland
 
Cluster  Steering Group
SYKE, Finnish Environment Institute, Finland
Aarhus University/ENVS, Denmark
The Baltic Marine Environment Protection Commission HELCOM
Cluster partners 
Agro Business Park, Denmark 
Baltic Environmental Forum, Lithuania 
JTI – Swedish Institute of Agricultural and Environmental Engineering, Sweden
 Knowledge Centre for Agriculture, Denmark 
MTT - AgriFood, Finland 
Södertälje Municipality, Sweden 
Tallinn University of Technology, Estonia
More information about Baltic Impulse: 
www.helcom.fi/projects
